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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of 
Shinji SHIMIZU et al. 

Application No. : U.S. National Stage of PCT/JP98/02973 
Filed: February 24, 1999 



Docket No.: 102761 



For: EASILY ADHESIVE POLYAMIDE FILM 



SUPPLEMENTAL PRELIMINARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D. C. 20231 

Sir: 



Prior to initial examination, please amend the above-identified application as follows: 
IN THE SPECIFICATION : 

Please amend the specification as follows: 



Page 6, 



line 27, please change "trimethyl" to --trimethylol--. 

REMARKS 



Claims 1-7 are pending. By this Supplemental Preliminary Amendment, the 

specification is amended to correct a typographical error. Prompt and favorable consideration 
on the merits is respectfully requested. 

Respectfully submitted, 





JAO:JSA/rsm 

OLIFF & BERRIDGE, PLC 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 



Mnes A. Oliff 
Registration No. 27,075 

Joel S. Armstrong 
Registration No. 36,430 
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PATENT APPLICATION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of 



Shinji SHIMIZU, Masahiro YANAGIDA, Makio TOMINAGA and Makoto ICHIKI 
Application No. : U.S. National Stage of PCT/JP98/02973 



For: EASILY ADHESIVE POLYAMIDE FILM 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D. C. 20231 

Sir: 

Prior to initial examination, please amend the above-identified application as follows: 
IN THE CLAIMS: 



Please amend claims 3 and 4 as follows: 
Claim 3, lines 1-2, change "Claims 1 and 2" to —Claim 1—. 
Claim 4, lines 2-3, change "Claims 1, 2 and 3" to -Claim 1- 
Please add claims 5-7 as follows: 

-5. An easily adhesive polyamide film, as described in Claim 2, coated with 
between 0.010 and 0.025 g/m 2 of coating agent. ~ 

—6. A compounded film laminating an easily adhesive coating surface of easily 
adhesive polyamide film as described in Claim 2, and other layers.— 

~7. A compounded film laminating an easily adhesive coating surface of easily 
adhesive polyamide film as described in Claim 3, and other layers.— 



Filed: February 24, 1999 



Docket No.: 102761 



/ 



U.S. National Stage of PCT/JP98/02973 

REMARKS 

Claims 1-7 are pending. By this Preliminary Amendment claims 3 and 4 are amended 
to eliminate multiple dependencies and claims 5-7 are added to compensate for the subject 
matter deleted from claims 3 and 4. Prompt and favorable examination on the merits is 
respectfully solicited. 

Respectfully submitted, 

Ames A. OliffX) 
Registration No. 27,075 

Joel S. Armstrong 
Registration No. 36,430 

JAO:JSA/kmg 

OLIFF & BERRIDGE, PLC 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
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Easily Adhesive Polyamide Film 

Technical Field 

This invention relates to an easily adhesive film and in particular, to 
an easily adhesive polyamide film that possesses improved 
adhesiveness with print ink, for use in lamination with other films 
as well as other coating mixtures, especially under wet conditions. 
The film is suitable for boiling sterilization, retort sterilization, and 
packaging of liquid products. 

Prior Art 

Polyamide film offers good transparency, physical strength, 
chemical stability, machine workability, and gas protection ability, 
and is mainly used for packaging. However, it is normally used 
with surface treatment. Such treatment includes compounded 
processes such as printing, metal vapor deposition, lamination with 
other types of film, or coating. To improve adhesiveness, the film 
surface is conventionally treated by means of corona discharge, 
low-temperature plasma processes, flaming, or chrome nitrating. 

Despite the use of such adhesiveness-improving processes, 
polyamide film suffers from insufficient adhesiveness for 
applications involving print ink, metal vapor deposition, lamination 
with other films, or use of other coating mixtures, especially under 
moistened conditions* 

For example, in Japanese Patent Application Laid-open No. Hei 1- 
244847, a method is proposed in which adhesiveness between the 
print ink layer and the sealant layer is improved by forming a layer 
of improved adhesiveness at the surface of Biaxial Oriented 
PolyAmide film (hereafter BOPA) with a specified surface tension; 
however, the higher the BOPA's surface tension before creating this 
improved-adhesiveness layer, the weaker the film's adhesive 
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strength under wetted conditions. In general, because BOPA's 
crystallinity increases under heat treatment after the film is 
stretched, polar groups such as NH, CO, OH group, are hydrically 
bonded among molecules in the resin. As a result there are fewer 
free polar groups at the film surface, which significantly affects 
adhesiveness with the improved-adhesiveness layer; also, surface 
tension declines. Consequently, with film having high 
crystallinity after heat treatment, it is not possible to obtain 
sufficient adhesiveness with the improved-adhesiveness layer. 
Particularly under moistened conditions, the finished film will have 
notably low adhesiveness. In addition, because the proposed 
method is an "off-line' 1 one, in which the coating process is 
performed after biaxial orientation, production costs are high. 

To solve these problems, the present inventors have proposed a 
measure (Japanese patent No. 2576886) that improves 
adhesiveness, especially under moistened conditions, by coating 
one side of the film with a water-soluble coating mixture whose 
main constituents are a water-soluble (meta) acrylic acid ester and 
water-soluble epoxy compound. The inventors achieved a 
polyamide film with improved adhesiveness by coating the film with 
the said water-soluble coating mixture, and then stretching, heating, 
and treating the surface Japanese Patent Application Laid-open No. 
Hei 8-258232. 

Although these proposals significantly improved adhesiveness 
under moistened conditions, adhesiveness was not always sufficient 
when preparing packages from the compound film, or performing 
boiling sterilization or retort sterilization when food is packed. 
The latter two applications have posed particular difficulty. 

Japanese Patent Application No. sho 57-26236 proposes a measure 
to create an easily adhesive polyester film by coating a polyester 
film that has not experienced crystal orientation with a composite 
made of polyurethane water dispersion solution and a nonion or 
anion surface active agent, then stretching the film. However, this 



measure creates spotted or whitened surface during vapor 
deposition due to the presence of a defoamant and surface active 
agent in the coating mixture. To solve this problem, Japanese 
Patent Application Laid-Open No. Hei 3-55302 proposes a plastic 
film with improved adhesiveness which is created without using 
defoamant or surface active agent* 

However, producing water polyurethane resin without using 
defoamant and surface active agent is problematic. Foam, which is 
generated when ultimately eliminating organic solution after 
polymerizing water polyurethane resin in solvent, tends to create a 
thin paint film at the surface which comes in contact with air* This 
foam does not dissolve in water, and forms bubbles on the film 
surface. Also when no defoamant or surface active agent are used, 
i.e. during transportation, mixing coating, and the coating process, 
the water polyurethane absorbs air, generates foam, and forms 
bubbles, thus causing defects during printing and in the film's 
overall appearance. 

Disclosure of the Invention 

As a result of examination to solve the above problems, and found 
that it is possible to eliminate known difficulties from the mixing 
and coating processes, improve adhesiveness and ink print-ability, 
and significantly improve adhesiveness, especially under wetted 
conditions, for applications involving the use of print ink, laminate 
film, and other coating mixtures without lowering the film's 
transparency, slippage, or blocking resistance. These 
improvements are achieved by coating unstretched or uniaxially 
stretched non-heated polyamide film with a certain amount of 
coating mixture which includes a specified surface active agent, 
then stretching the film in at least one direction and heating it. 

In other words, the present invention provides an easily adhesive 
polyamide film from unstretched or uniaxially stretched non-heated 
polyamide film through the following processes: coating the film 



with a water -base coating mixture, whose main constituents are A, 
B, and C as defined below, of which the solid-content weight ratio is 
(98 - 30)/(2 - 70)/(0.1 - 10) respectively; stretching the coated film 
in at least one direction; ensuring that the film s coating level after 
stretching is between 0.005 and 0.030 g/m 2 , in terms of solid 
content; and heating the film. 

A: water polyurethane resin containing acetylene glycol in which 
two adjacent triple-bonded carbon atoms are replaced with a 
hydroxyl group and a methyl group and/or a non-ionic surface 
active agent, which is an addition product of the ethylene oxide 

B: water-soluble polyepoxy compound 

C: particles with an average diameter of between 0.001 and 1.0 jiini 

The unstr etched or uniaxially stretched non-heated poly amide film 
used in the present invention has a large number of free polar 
groups at the film surface which, in general, significantly affect 
adhesiveness. In addition, through the stretching and heating 
processes that follow the coating process, a significant amount of 
heat is added to the film, improving the adhesive strength between 
the polyamide film and the coated layer. Compared with off-line 
coating processes, which are performed after the stretching and 
heating processes, the newly invented method produces a film 
having stronger adhesiveness. 

To improve adhesiveness, especially under moistened conditions, it 
is effective to maintain a water contact angle between 45 and 60 0 
via, for example, corona discharge; for the strength of the corona 
discharge, 30 W-min/m 3 or less is appropriate. 

It is preferable to use a self-emulsion type of water polyurethane 
resin for the present invention because such resins have small- 
diameter particles and good stability. Particle diameter should be 
between 10 and 100 nm. 




It is recommended that the glass transition point (Tg) of the water 
polyurethane resin used in the present invention be between 40 and 
150°C. A water polyurethane resin with a Tg of less than 40°C 
causes blocking when the film is rolled after coating; the remains of 
the blocking then cause transparent spots to form. In the worst 
case, it is not possible to rewind the roll, and the film may tear if the 
roll is forcibly rewound. Because this invention produces an in-line 
coating in which the polyamide film is stretched after being coated, 
if Tg is much higher than the temperature applied for drying and 
stretching after coating, it is difficult to coat the film evenly* 
Since the minimum film-forming temperature (MFT), which make 
continuous filming, is generally close to Tg. It is recommended 
that temperature be kept at less than 150°C. 

In general, because the polyamide film used in the present 
invention will be printed, treated via vapor deposition, or laminated 
with other films, a wetting tension at the coating film surface 
between 40 and 52 dyn/cm is desirable. Using polycarbonate for 
the polyol that composes the polyurethane is suitable. A coating 
film of polyurethane obtained from polycarbonate polyol has a high 
wetting index, so treating the surface by corona discharge after 
forming the coating film is unnecessary. 

The present invention adds acetylene glycol, in which two adjacent 
triple-bonded carbon atoms are replaced with a hydroxyl group and 
methyl group, and/ or a non-ionic surface active agent, which is an 
addition product of the ethylene oxide, to the water polyurethane 
resin. For the surface active agent Surfynol 104 and 140, produced 
by Nissin Chemical Industries, are recommended. Adding ratio 
between 0.01% and 1.0% to the solid content of the water 
polyurethane resin is desirable. 

Conventionally, due to the foaming caused when using a coating 
mixture and the strong surface tension of water, adding two kinds of 
surface active agents (i.e., a defoamant and a wetting solvent) to 
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obtain a film having even "wetness" is required. Since the 
defoamant and wetting effects conflict in many cases, solving 
problems associated with the one can worsen the other, and visa 
versa. Defoamants with strong repellency, such as silicone 
defoamant, normally have excellent defoaming characteristics but 
poor wetting capability, cause fish eyes. This invention satisfies 
requirements for both defoaming and wetting performance by using 

acetylene glycol, in which two adjacent triple-bonded carbon atoms 
are replaced with a hydroxyl group and methyl group, and/ or a 
non-ionic surface active agent, which is an addition product of the 
ethylene oxide. By adding this surface active agent, wetness at 
film surface is improved and since the film can be coated evenly 
using less of the coating mixture, production costs are reduced. 
Furthermore, the foaming-related problems which occur during 
mixing coating agent and application will be resolved thanks to the 
deforming effect of the product. 

The water-soluble polyepoxy compound (B) used in the invention 
dissolves in water and contains two or more epoxy groups. Certain 
examples are given below, but the water-soluble polyepoxy 
compound used in the invention is not limited to these examples. 

Diepoxy compound obtained through etherealizing 1 mole of glycol, 
including ethylene glycol, diethylene glycol, triethylene glycol, 
polyethylene glycol, propylene glycol, dipropylene glycol, 
tripropylene glycol, polypropylene glycol, 1 , 4-butandiol, 1,6- 
hexandiol, and neopentyl glycol, and 2 moles of epichlorohydrin; 
polyepoxy compound obtained from etherizing a mole of polyhydric 
alcohol, such as glycerol, polyglycerol, trimethyl propane, 
pentaery thritol, or sorbitol, and 2 or more moles of epichlorohydrin; 
and diepoxy compound obtained from etherizing a mole of 
dicarboxylic acid, such as phthalic acid, terephthalic acid, oxalic 
acid, or adipic acid, and 2 moles of epichlorohydrin. 

These polyepoxy compounds cross-link with the water polyurethane 
resin, improve water resistance and solvent resistance, and 
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contribute to adhesiveness with poly amide film. 

The average diameter of the particles used in the invention is 
between 0.001 and 1*0 film. It is best to use perfectly spherical 
particles. A "perfectly spherical" particle is one whose short- 
diameter to long-diameter ratio is at least 0.9, as viewed under 
electron microscopy. When the particles are perfectly spherical, 
blocking resistance and slippage is high, while transparency does 
not decrease significantly. Particles whose average diameter is 
less than 0.001 jum do not offer effective blocking resistance and 
slippage. Particles whose average diameter is over 1.0 jum act to 
reduce printability. Specifically, in the case of photo printing, 
pinholes form at highlighted areas. Suitably shaped particles can 
be either non-organic or organic; however, they must possess heat 
resistance to maintain effective blocking resistance and slippage 
and to avoid deformation during the manufacturing process. 

These particles possess the same function as blocking resistance 
solvents and slippage solvents, which provide appropriate slippage 
during phases of post-processing such as rolling, printing, 
laminating, and coating. Among preferable particles, colloidal 
silica, "Snowtex" ST-C (average particle diameter: between 0.010 
and 0.020 jum) or ST-XS (average particle diameter: between 0.004 
and 0.006 jum) produced by Nissan Chemical Industries Co., Ltd. 
products are recommended; however, other particles may be used. 

In this invention, the blending weight ratio A/B (A indicates a water 
polyurethane resin containing a surface active agent and B, a 
water-soluble polyepoxy compound) is between 98/2 and 30/ 70 (for 
solid content). If the ratio of A/B is larger than 98/2, the cross- 
linking density decreases, and water resistance, solvency, and 
adhesiveness decrease. By contrast, if the ratio of A/B is less than 
30/70, blocking becomes a problem during the film seasoning. 

The ratio of the blending amount of particle (C) to the total of water 
polyurethane resin (A) and water-soluble polyepoxy compound (B), 
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or C /(A+B), should be between 0. 1/ 100 and 10/ 100. If the ratio is 
less than 0. 1/100, blocking resistance and slippage become 
insufficient; by contrast, ratios above 10/100 change neither 
blocking resistance nor slippage, and are not economically. 

The coating amount of water-base coating mixture, whose main 
constituents are water polyur ethane resin containing a surface 
interfacial active agent, a water-soluble polyepoxy compound and 
particles, is between 0.005 and 0.030 g/m 2 (dry weight) after the 
film is stretched; preferable results are between 0.010 and 
0*025g/m 2 yield. If the amount is less than 0.005 g/m 2 , it is not 
possible to coat the film evenly, and the film's water resistance and 
adhesiveness will be insufficient. By contrast, if coated with more 
than 0.030 g/m 2 , blocking is likely to occur between the film s 
coated and non-coated surfaces. Use of excess coating is not 
recommended because this practice raises costs but not 
performance. 

It is possible to use the existing coater head when coating 
polyamide film. For example, a gravure coater, squeeze coater, bar 
coater, kiss roll coater, or reverse roll coater can be used. 

To prevent the forming of water polyurethane resin used in this 
invention, or to improve the coating mixture's wetness at the film 
surface, it is permissible to add alcohol to the resin. However, 
because water polyurethane resin may gel when excessive alcohol is 
added, it is essential to determine the appropriate amount to add 
through testing. 

Mode for carrying out the claimed invention 

The following embodiment provides a detailed description of the 
present invention; however, the invention is not limited to the 
following method. Embodiment methods are evaluated as follows: 

1. Tg 
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I 

Measuring Apparatus: dynamic viscoelasticity measuring apparatus, 
VES-F3 produced by Iwamoto Manufacturing 

2. Wetting Tension 

Wetting tension at the coating surface according to JIS K 6768 

3. Blocking Resistance 

Coated samples were underlapped so that their coated surface and 
non-coated surface faced each other, and then a load of 10 kg was 
added to an area of 25 mm x 25 mm for 48 hours at a temperature of 
40°C. After temperature was reduced to room temperature, the 
samples were sheared and peeled at a speed of 100 mm/min using 
Q the tensile test equipment, and maximum strength was measured. 

S! p 4. Printability 

; u if Determined using photogravure ink, "NEW LP Super" R162 Red from 

m Toyo Ink MFG. Co., Ltd. which was adjusted to a viscosity of 20 

j =Q seconds using a No, 3 Zahn cup viscometer. Ink was printed on the 

■= i coated surface using a gravure cylinder, formed by a conventional 

fU method. Depths of 5 /tun, 15jum, 22jum, and 36jum for the 175-line 

' S were used, and pinhole position was evaluated as follows: 

; ^ 

yJ Grade 1: No pinholes 

Grade 2: Pinholes were found at the 5 jjun area. 
Grade 3: Pinholes were found at the 15 junn area. 
Grade 4: Pinholes were found at the 22 ixxn area. 
Grade 5: Pinholes were found at the 36 jum area. 

5. Laminate Intensity 

The test surface (non-printed and printed surfaces) and a 40jnm- 
thick LLDPE (Kohijin L-Ace, type H) surface treated by corona 
discharge were coated with adhesive for dry laminates E-285B/C- 
75 N produced by Dainichiseika Color & Chemicals Manufacturing, 
Co, Ltd , at 3.5 g/m* solid-content conversion. After dry- 
laminating both surfaces, sample laminate was seasoned for 43 
hours at a temperature of 40°C. Dry-laminated surfaces were 
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sampled as a width of 15 mm, with intensity measured while peeling 
the laminate at a speed of 100 mm/min using the tensile test 
equipment. When the sample was wet after boiling, intensity was 
measured by adding water to the peeled area. 

6. Heat Sealing Intensity 

A laminate sample was created following the same process as in the 
laminate intensity evaluation and a heat-sealing sample was created 
by underlapping the LLDPE surfaces to face each other. Both types 
of samples had a width of 15 mm, and maximum intensity was 
measured while separating the laminate at a speed of 300 mm/min 
using the tensile test equipment. When the sample was wet after 
boiling, intensity was measured by adding water at the sealed area. 

Comparative Example 1 

After the melting extrusion of 6 nylon resins with a relative 
viscosity of 3.5 from a ring die, a tube shaped film 150 jum thick was 
obtained by cooling at the internal and external water cooling 
mandrel . The said tube-shaped film was biaxially stretched toward 
MD and TD simultaneously, by using the speed difference between 
the low-speed nip roll and the high-speed nip roll, and the air 
pressure existing between these different rolls. The tube was 
folded, heated for 10 seconds at a temperature of 210°C in a tenter 
oven to obtain a 15 jum- thick film, both edges of which were cut to 
create a flat film which was treated on one side with corona 
discharge and compacted into two rolls. 

The laminate intensity and the heat sealing intensity of the surface 
treated by corona discharge were measured. As shown in Table 2, 
the adhesive strength of the film was notably poor relative to the 
in-line coating film. 

Comparative Examples 2 and 3 

From a ring die, after the melting extrusion of 6 nylon resins with a 
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relative viscosity of 3.5 from a tube-shaped film of lSOjum thick was 
obtained by cooling at the internal and external water cooling 
mandrel. Self-emulsion polyurethane resin "Takelac" XW-74-X39 
(Tg HO°C) produced by Takeda Chemical Industroes, water-soluble 
polyepoxy compound "Denacol" EX-521 (polyglycerol polyglycidyl 
ether) produced by Nagase chemicals, and colloidal silica "Snowtex" 
ST-C (average diameter: 10 to 20 nm) produced by Nissan Chemical 
Industries were combined at a blending ratio of 70/30/5, and a 
water-base coating mixture obtained by diluting with water was 
applied by in-line using O.Ol and 0.02 g/m 2 of coating after the film 
was stretched by a dip coater. The film was then dried. The said 
tube-shaped film was then biaxially stretched toward MD and TD 
simultaneously, using the speed difference caused between the 
low-speed nip roll and the high-speed nip roll, and the air pressure 
existing between these different speeds. The tube was folded, 
heated for 10 seconds at a temperature of 210°C in a tenter oven to 
obtain a 15 nm -thick film, and both its edges tube were cut to create 
a flat film, and rolled into two rolls. 

The characteristics of the film were evaluated. As shown in Tables 
1 and 2, both printability and adhesive strength were poor. 

Embodiments 1 and 2 

The characteristics of a film obtained in the same manner as in 
Comparative Examples 2 and 3 were evaluated, except that 
"Surfynol 440" produced by Nissin Chemical Industry Co., Ltd. was 
added into the water-base coating mixture at 0.1% of XW-74-X39 
(solid content). As shown in Table 1, printability and blocking 
resistance were outstanding. Also, as shown in Table 2, adhesive 
strength was excellent. 

Comparative 4 

The characteristics of a film obtained in the same manner as 
Comparative Example 3 except that silicone defoamant TSA772 
produced by Toshiba Silicone was added into the water-based 
coating mixture at 0.1% of XW-74-X39 (solid content) were 
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evaluated. The wetting tension of the film was rather low, and its 
printability was poor. Also, the adhesive strength was inferior to 
the results achieved for Embodiments 1 and 2. 

Comparative Example 5 

The characteristics of a film obtained in the same manner as 
Comparative Example 3 except that Emulgen 911 produced by Kao 
Corporation's (non-ionic surface active agent and polyoxyethylene 
nonyl phenyl ether) was added into the water-based coating mixture 
at 0.1% of XW-74-X39 (solid content) were evaluated. The film 
presented partially repellent characteristics due to the foam 
created during coating, and yielded a lower wetting tension and 
poor printability. Also, adhesive strength was inferior to the films 
produced in Embodiments 1 and 2. 

Comparative Example 6 

The characteristics of a film obtained in the same manner as 
Embodiment 1, except that the amount of water-based coating 
mixture used in Embodiment 1 was changed were evaluated. 
Because less coating was used, the film was not evenly coated, and 
its adhesive strength was inferior to the films produced in 
Embodiments 1 and 2. Its wetting index was rather low, and 
printability was poor. 

Comparative Example 7 

The characteristics of a film obtained in the same manner as 
Embodiment 2, except that the particles used in Embodiment 2 
were not blended were evaluated. As in Table 1, blocking 
resistance was poor, and printability was rather poor. 

Comparative Example 8 

The characteristics of a film obtained in the same manner as 
Embodiment 1, except that the amount of the water -based coating 
mixture used in Embodiment 1 was changed were evaluated. While 
adhesive strength and printability were good, blocking resistance 
was inferior to films produced in Embodiments 1 and 2. 
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Industrial Usability 

As explained above, the easily adhesive polyamide film of this were 
evaluated offers high blocking resistance as well as strong 
adhesiveness with print ink, laminate, and other coating mixtures. 
Furthermore, the in-line coating process employed keeps 
production costs low, the use of a water-based coating mixture 
provides safety, and the addition of a surface active agent with 
defoaming characteristics creates an evenly coated film which 
experiences no problems during the coating process, and the highly 
adhessive film is easily obtained using small amounts of coating 
mixture. Given these advantages, it is particularly suited for 
boiling sterilization, retort sterilization, and packaging of liquids. 
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Table 1 





Amount of 

active 
a^ent 

added (%) 


Amount of 
mixture 


Wetting 
rension 
at the 

W V CL LlUg 

surface 

|ujru/ \*±±x j 


Blocking 
resistance 
(Kg/ 625 
mm j 


Print ability 


Com p arati ve 
Examole 1 






54 *1 




Grade 1 


Comparative 
Examole 2 

Comparative 
Example 3 


None 
None 


0.01 
0.02 


46 
46 


2.5 
2.4 


Grade 2 
Grade 2 


Embodiment 
1 

Embodiment 
2 


S-440 *2 
O.l 
S-440 
0.1 


0.01 
0.02 


46 
46 


2.4 
2.5 


Grade 1 
Grade 1 


Comparative 
Example 4 


TSA772 
0.1 


0.02 


43 


2.4 


Grade 2 


Comparative 
Example 5 


E-911 *3 
0.1 


0.02 


44 


2.4 


Grade 3 


Comparative 
Example 6 


S-440 
O.l 


0.001 


41 


2.0 


Grade 3 


Co m p ar at i ve 
Example 7 


S-440 
O.l 


0.02 


46 


5.8 


Grade 2 


Co m p ar ati ve 
Example 3 


S-440 
0.1 


0.05 


46 


4.0 


Grade 1 



* 1 : Wetting tension at the surface treated by corona discharge 
*2: Surfynol 440 
*3: Emulgen 911 
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Table 2 





Laminate intensity 
(g/15 mm-width) 


Heat sealing intensity 
(Kg/ 15 mm width) 




Ordinary 
state 


Wetted after 
boiling *4 


Ordinary 
state 


Wetted after 
boiling *4 




Non- 
printed 


Non- 
printed 


Printed 


Non- 
printed 


Non- 
printed 


Printed 


Comparative 
Example 1 


780 


180 


210 


5.7 


4.1 


3.3 


Comparative 
Example 2 

Comparative 
Example 3 


900 
970 


200 
240 


200 
230 


5.7 
5.9 


4.3 
4.5 

r 


3.8 
3.9 


Embodiment 


1200 


Ny cut 

*5 


1/1*6 


6.2 


5.0 


4.4 


1 

Embo diment 
2 


1200 


Ny cut 

*5 


1/1*6 


6.3 


5.2 


4.5 


Comparative 
Example 4 


940 


200 


190 


6.1 


4.2 


3.8 


Comparative 
Example 5 


950 


200 


200 


6.2 


4.0 


3.9 


Comparative 
Example 6 


970 


150 


200 


5.9 


4.0 


3.5 


Co m p ar ative 
Example 7 


1200 


Ny cut 

*s 


1/1*6 


6.3 


5.2 


4.5 


Comparative 
Example 8 


1030 


Ny cut 

*5 


1/1*6 


6.4 


5.2 


4.5 



*4: Condition of Boiling treatment: 30 minutes at a temperature of 
100°C 

*5: The cut of nylon film (peak value: approximately 450 g/ 15 mm). 
*6: Cohesive failure in the part of the ink (peak value: approximately 
420 g/15 mm). 



What is claimed is: 

1. An easily adhesive poly amide film that has been stretched in at 
least one direction and that has been heat treated after coating a 
separate non-stretched or uniaxially stretched and non-heated 
polyamide film with a weiter-based coating mixture of which the 
main components are A, B, and C, whose solid content weight ratio 
is A/B/C/=98~30/2'~70/0.1~10 using a coating amount between 
0.005 and 0,030 g/m 2 . 

A. Water polyurethane containing acetylene glycol in which two 
adjacent triple-bonded carbon atoms are replaced with a hydroxyl 
group and a methyl group, and/ or a non-ionic surface active agent 
which is an addition product of the ethylene oxide 

B. A water-soluble polyepoxy compound 

C. Particles with an average diameter between 0.001 and l-O^m 

2. An easily adhesive polyamide film as described in Claim 1, 
containing an surface active agent at a ratio of between 0.01 - 1.0% 
of the solid content of water polyurethane resin 

3. An easily adhesive polyamide film, as described in Claims 1 and 
2, coated with between 0.010 and 0.025 g/m 2 of coating agent 

4. A compounded film laminating an easily adhesive coating 
surface of easily adhesive polyamide film as described in Claims 1, 2 
and 3, and other layers 
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Abstract 

An easily adhesive polyamide film has been created from 
unstretched or uniaxially stretched non-heated polyamide film 
coated with a water-base coating mixture, whose main constituents 
are (A) water polyurethane resin containing acetylene glycol in 
which two adjacent triple-bonded carbon atoms are replaced with a 
hydroxyl group and a methyl group and/ or a non-ionic surface 
active agent which is an addition product of the ethylene oxide; (B) 
a water-soluble polyepoxy compound; and (C) particles with an 
average diameter between O.OOl and l.O jum, of which the solid- 
content weight ratio is 98 - 30/2 - 70/0,1 - 10 the coating amount 
after stretching is between 0.005 and 0.030 g/m 2 , the film is 
stretched in at least one direction and then heated. This newly 
invented film possesses good blocking resistance and excellent 
adhesiveness with print ink, laminate, and other coating mixtures, 
and is especially suitable for boiling sterilization, retort 
sterilization, and packaging of liquids. 
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DECLARATION AND POWER OF ATTORNEY 
UNDER 35 TTSC §371 (c) (4) FOR 
PCT APPLICATION FOR UNITED STATES PATENT 



As a Below named, inventor*, I hereby declare tha.t 

my residence, post office address and citizenship are as stated below under 
my name; 

I verily believe I am the original, first and sole inventor {if only one name 
is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the siob i ect matter wh.ic«b. is claimed andfor which a patent is 
sought, namely the invention entitled = gftST i&HESIVE PQLYAMIDE FILM 



~ 7~Z Z 7~ ~ ' I T- : r: ~ ~T £CT/J£9S/02973 

desoarxbed and claimed m international application number- 
filed on July 2, 1998 . 

I have reviewed and understand the contents of the above- identified 
specification, including- the claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose to the Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations 

§1.56. Under Title 35, U.S. Code §119, the priority benefits of the following 
foreign application (s) filed within one year prior to my international application 
are hereby c 1 aimed : 

Japanese Patent Application No, Hei 9-195220 filed on July 7, 1997 



The following application < s ) fo:r patent or inventor's certificate on this 
invention were filed in countries foreign to the United States of America either 
(a) more than one year prior to my international application, or (b) before the 
filing date of the above-named foreign priority application (s) ; 



I hereby appoint the following as my attorneys of record with full power of 
substitution and revocation to prosecute this application and to transact all 
business in the Patent office: 
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James A. Oliff, Re?. No . .J2J_^JXZ£^ William 3? - Berridige, Reg. No. - - 3.0 , 02 4; 

Kirk K* Hudson, Reg- No . 27,562; T homas J- Par din i r Reg. No. .^CU-AH^; — and 

Edward P . Walker, Reg. No. 31,450 « 



AIiL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOUX/D BE SENT TO Qj LIFg . 
BKRRIDGK, P.O. BOX 13928 , ALg^^^TA r VTRflTUT^ 22320. TSt,gPHQMB (703) 836^6400. 

I hereby declare that I have reviewed and understand the contents of this 
Declaration, and that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed, to be true ; and 
fiaurebwaar tii^t these st&teroents were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment , or both, 
under Section lOOl of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patient issued 
thereon . 

SFISf^lM^ ?^Sxx t or^iH^U SKEM1ZU 



Given Name Middle mitxal Family Name 




1999 * 



Inventor' s signature 

Date of Signature Feibruary 24 

Residence Shimoma shiki-gun KumamotQ " Japan tJpX^ 

City state or Province Country 

citizenship Japanese 

Post office Address 3040, Kamigou, Toyononair a r Shiincgffash^Jci-orun , 

SS.TSSLTSSU* Kunanoto 861-4303, Japan 



Note to ZDaventor: Please sign name on line 2 exactly it appears in line X and 

insert the actual data of signing on line 3 . 

IF THERE IS WORK THAN ONE INVENTOR XJSE PAGE 2 AND PLACE AN "X" SERE 6i 



4/92 



(niscard tliis page in a sole inventor application) 



1 , x jnr\ Typewritten Full Name „ , . 
'J ^ u of Joint inventor „. Mpi fvum rn 



^iven Name 



Middle initial 



24 



state or province 



Inventor' s Signature 

Date of Signature 

Residence Yafcsushiro-sh i JSranamofcCL 

city 

Citizenship Japanese 

Post office Address 2 1 -9 f Uyanagishin-ntacflii. , YatsusJxLro-shi , 

Kurnamoto 866-0084 , Japan 

Type wr i 1 1 en Fnl 1 Name 



YfiNAGXDA 
Family Name 

1999 



Japan C/ A^C 
country 



{Insert complete mailing 
asMWrctsa. inclyaifiH cwmtsy) 



2 
3 



or Joint inventor 

Inventor* s Signature 
Date of Signature 
Residence 



Given Name 


Middle Initial 


Family Name 


^fcruary _ 


24 


1 999 



City 

Citizenship Japanese 



state or Provinci 



Country" 



Post office Address 1 -3 , Koukoku-inachj , Yatsushiro-shi , 
J^.'SEL^L,, Kurnamoto 866-0881 , Japan 



f) f)Typ ewri 1 t en Full Name 
v or Joint Inventor 



2; 



3r 



2 

3 



Inventor's Signature 
Date of Signature 

Residence Yatsusnixro-sni „ Kumargofco^ 

City 

Citizensnip Japanese 



-Makoto, 




^ TPTTTKT 


Given Name 


Middle Initial 


Family Name 




24 


1999 



is tate or Province 



Country 



Post Office Address 

(XrLEcjrt complete mailing 
fcddxcEE. in flu ding country J 

Typewritten Full Name 
or Joint Inventor 



72-7 , Matisue— machi Yatsushizro-sni f 
Kumairoto 866-0883, Japan 



Inventor ' s S ignature 


Given Name 




Middle initial 


Family Name 


Date of Signature 










Res idenc e 










city 

Citiz ens hit* 


State or 


Province 




Country 


Post Office Address 


(Insert csopl«u nutiliftS 
»&avnsm , xncltocUng country) 










Typewritten Full- Name 
or Joint Inventor 










Inventor' s Signature 


"Given Name 




Middle initial 


Family Name 


Date of S ignature 










Residence 










City 

Citizenshi-p 


state or 


Province 




Country 


Post Office Address 


(Xxuicurc. complete nvoiliogr 
aOOrtan, xticl.'UfH Tig country) 










Note to lavancor : plea 
Insert the actual date 


se sicjn name 
of signing oi 


on line 2 
i line 3 . 


exactly as it app 


ears in line 1 and 



executed only when attached to the first page of the Declaration 
««d Power of Attorney of the application to which it pertains. 



